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ABSTRACT OF THESIS 
 
 
 
 
DOES BOTOX BUFFER THE NEGATIVE EFFECTS OF SOCIAL REJECTION?: A 
TEST OF THE FACIAL FEEDBACK HYPOTHESIS 
 
 
 
Can a common facial cosmetic procedure buffer against the negative impact of adverse 
social interactions? This pilot tested the hypothesis that an injection of botulinum toxin 
(Botox) to the corrugator supercilii muscles used in anger, compared to a placebo 
injection to the same location, will reduce the impact of social rejection on mood, self-
esteem, control, meaningful existence, and aggression. Freezing facial musculature was 
hypothesized to alter the first physical signal of negative emotional reactions, thereby 
reducing the impact of social rejection on distress and aggression. This was the first study 
using Botox to examine the effects of reduced facial feedback on felt emotions during 
social interactions. While the findings in this pilot were not statistically significant, a 
trend in the data suggests that the effect was in the opposite direction of the prediction 
such that participants in the Botox (vs. saline) condition experienced greater feelings of 
rejection. Further investigation is needed. 
 
KEY WORDS: facial feedback hypothesis, Botox, social emotion, social rejection, 
aggression 
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Chapter 1 
 
Does Cosmetic Botox Buffer the Negative Effects of Social Rejection?:                                                                    
A Test of the Facial Feedback Hypothesis on Social Emotion 
 “…from the time that the infant can experience sensations and starts to register 
emotions, the facial muscles portray the various passions on his face. The muscles 
most often used by these early gymnastics of the soul became better developed and their 
tonic force increases proportionately.” (Duchenne, 1870) 
 
Facial expressions convey our emotions to others. We smile when we want others 
to approach us, we frown to show our sadness, and we grimace to show others our anger. 
As Duchenne (1870) noted, these outward expressions originate with how our facial 
muscles relax, constrict, and sustain movement. But do our facial expressions color how 
we experience negative social events, such as social rejection? Neuroimaging research 
suggests that social rejection causes people to feel pain, and that physical and social pain 
share common neural pathways (Eisenberger, Liberman, & Williams, 2003). Behavioral 
research also demonstrates that social rejection produces emotional and behavioral 
responses similar to those that people encounter when they experience physical pain, 
such as emotional distress (Gerber & Wheeler, 2009) and aggression (Twenge et al., 
2001). To date, no work has examined whether reducing the ability to generate a facial 
emotional expression would buffer people from the pain of social rejection. The current 
study fills this gap in the literature.  
 To test this hypothesis, I propose an experiment to test whether injection of 
botulinum toxin (Botox) to the corrugator supercilii muscle used in anger, compared to a 
placebo injection to the same location, can reduce the negative impact of social rejection. 
I hypothesize that altering facial musculature’s ability to demonstrate negative affect—
the first physical signal of negative emotional reactions—will buffer participants from the 
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negative consequences of social rejection, as measured by reduction in four basic human 
needs (lower mood, self-esteem, meaningful existence, and control) and increased 
aggression. Next, I provide an overview of the facial feedback hypothesis and recent 
research using Botox to extend the facial feedback hypothesis. I then relate these lines of 
work to the pain of social rejection.  
Facial Feedback Hypothesis 
The “facial feedback hypothesis” asserts that facial muscle changes, or 
expressions, both convey emotion and produce emotion. In this model, facial expressions 
influence emotional experience (Tourangeau & Ellsworth, 1979). Darwin asserted that 
intensifying or suppressing facial expressions modulates the intensity of the emotion 
(Darwin, 1872). In his influential Theory of Emotion, William James (1890) proposed 
that facial expressions contribute to subjective feelings by contributing to a cascade of 
peripheral bodily changes, including muscle activity, that combine to produce subjective 
feelings. 
Though this model had received some support (Tourangeau & Ellsworth, 1979), 
the mechanism underlying facial expressions in feeling emotion was uncertain for many 
years. However, there were two schools of thought regarding the mechanisms of the 
effects of facial feedback on emotion. One group supported the notion that facial 
feedback can moderate our affective experience but cognition drives emotions (Laird, 
1974). Another group (Ekman, 1983; Izard 1977; Tomkins, 1962, 1979) held that 
involuntary facial expressions, often outside of our awareness, drive our emotional 
experience and that cognitive mediation is not necessary for the facial feedback to occur. 
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In response to this uncertainty, Strack and colleagues (1988) used a clever design 
to test the role of cognition in facial feedback. Strack et al. believed that previous work 
was “contaminated” by cognitive mediation and sought to control for it. Previous studies 
had used posing, or intentional imitation of an emotion, followed by measuring emotional 
states. Their study procedures minimized possible inferences made by subjects with the 
first manipulation that used a study technique other than intentional posing. By holding a 
pencil in either the lips or the teeth, facial muscles involved in smiling were either 
inhibited or facilitated. Results indicated that facilitating versus inhibiting facial muscles 
associated with the expression of positive affect increased the intensity of humor in two 
studies. The findings demonstrated that an understanding or recognition of the meaning 
of an emotion was not necessary to interpret it. Strack et al. concluded that “facial 
feedback operates on the affective but not on the cognitive component of the humor 
response” (1988, p. 768). 
Further support for the modulating effects of facial feedback was provided by 
Soussignan (2002). In this investigation, precise differences in emotions resulted from 
two different facial configurations of smiling. This study examined the Duchenne smile 
versus the non-Duchenne smile using the pencil-holding technique. Participants were 
asked to facilitate or inhibit smiling while watching negative or positive video clips. 
Duchenne, or real, smiles have been defined as prototypical for “happy” and include 
wrinkling by the eyes compared to non-Duchenne, or false, smiles (Ekman, 1989). 
Soussignan found that a Duchenne smile had a greater impact on the emotional 
experience of positive feelings and was associated with a different pattern of autonomic 
arousal. He concluded that facial feedback prototypes have the greatest impact when they 
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match corresponding emotions. He also found support for Strack et al.’s (1988) 
conclusions and stated that “…unconscious facilitation of one form of human smile 
reliably affects the rating of emotional experience” (p. 68). 
These two investigations focused on support for the facial feedback hypothesis 
but have not tried to undermine its effect. The popular use of cosmetic Botox offers a 
unique opportunity to do just that by giving investigators a way to temporarily freeze 
facial feedback. This has been previously referred to as a reversible lesion model. 
Botox: “An Ideal Reversible Lesion Model” 
The facial prototype for many negative emotions, like anger, includes pulling the 
eyebrows together and down (Jancke, 1996; Brown & Schwartz, 1980). The corrugator 
supercilii muscles (frown muscles) that are located between the eyebrows are responsible 
for this action. Plus, anger has a distinct neural signature associated with activation in the 
amygdala (Carr et al., 2003; Wild et al., 2003; Dapretto et al., 2006; Lee et al., 2006) and 
brain stem regions (LeDoux, 2000). Imaging studies have shown the corresponding 
activity in the limbic brain regions during imitation of angry faces. The role of facial 
feedback, however, was unclear.  
Hennenlotter et al. (2009) tested the neurological mechanism in healthy 
participants who imitated or observed angry or sad faces before and after Botox treatment 
to the corrugator supercilii muscles. Botulinum toxin, or Botox, is commonly used to 
treat facial wrinkles as it produces temporary muscle denervation resulting in frozen 
facial muscles. Hennenlotter et al. state that Botox “…provides an ideal reversible lesion 
model to investigate the effects of facial feedback on brain activation” (p. 537). This 
investigation coupled neuroimaging with Botox to confirm the role of facial feedback on 
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the neural signatures associated with the imitation of anger and sadness. Subjects either 
observed or imitated angry or sad faces in an MRI scanner. They found that Botox, 
compared to the control group, impaired brow lowering actions during the imitation of 
angry and sad faces and confirmed that Botox treatment modulated the effect of imitated 
facial expressions in the associated limbic regions of the brain, including the amygdala 
and brainstem. These findings offer additional evidence regarding the importance of 
facial feedback on felt emotion and how Botox can be used to reduce felt emotion. While 
not conclusive, this first investigation provides clues to the physiological basis for the 
role of facial feedback in “felt” emotions.  
In a study on emotion and language, Havas et al. (2010) investigated the potential 
for facial movement to mediate language. In this language comprehension study, it was 
discovered that as participants silently read emotional language, their facial muscles 
became spontaneously active with corresponding emotional expressions. Using Botox 
injected into the corrugator supercilii muscles, temporarily freezing facial muscles used 
in frowning, slowed understanding of negative, but not positive emotional language. 
These findings offered evidence that facial feedback may be critical to emotion regulation 
and that involuntary facial expressions evoke emotions. It further links prototypical facial 
expressions with the experience of emotion and understanding the emotion of language.  
If, as the facial feedback hypothesis states, facial expressions not only convey 
emotion but also produce it, then it follows that blocking negative expressions should 
offer some protection against chronic negative affect. In a small pilot study, Finzi & 
Wasserman (2006) found just that. Ten patients with treatment-resistant major depressive 
disorder received Botox to the frown muscles. Two months later, nine of ten patients 
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were re-evaluated and no longer met DSM-IV criteria for major depressive disorder, and 
the tenth patient reported an improvement in mood. However, much more work is needed 
as methodological problems exist with this study that include the lack of a control group, 
the possibility of a placebo effect, and the validity of these results in light of the episodic 
nature of major depressive disorder.   
These recent studies using Botox offer interesting insights into the role of facial 
expression on negative emotion. Because negative emotion and a cascade of negative 
consequences are associated with exclusion, the pain of social rejection offers 
opportunities to explore the role of facial expressions used in emotion regulation.  
 
The Pain of Social Rejection 
One of the most basic needs that drives our behavior and contributes to our well-
being and health is the need to belong (Baumeister & Leary, 1995). If feelings of 
belongingness are not satisfied, people often develop physical health problems (e.g. 
Cacioppo & Hawkley, 2005) and are even at higher risk of death (Lynch, 1979). Social 
rejection also results in emotional distress including lowered self-esteem, mood, 
meaningful existence and control (e.g. van Beest & Williams, 2006). Further, rejection 
increases aggressive tendencies (Twenge et al., 2001). Domestic violence, school 
violence, and laboratory experiments all reveal social rejection as a reliable predictor of 
increased aggression (e.g. Twenge et al., 2001). 
With a host of such negative effects, common descriptions of social rejection are 
related to pain. People use words related to physical pain when they discuss the pain of 
rejection. Divorce “hurts,” getting fired “stings,” and being ignored by friends can make a 
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person’s heart “ache.” A growing body of work suggests that social and physical pain 
share common overlap in regions associated with both the affective component (e.g., 
dorsal anterior cingulate cortex, anterior insula; Eisenberger et al., 2003) and more 
recently in regions that support the sensory component (e.g., secondary somatosensory 
cortex; dorsal posterior insula; Kross et al., 2011) of physical pain. Because our brains 
rely on common regions to encode social rejection and physical pain, it is no surprise that 
additional work demonstrates that Tylenol (acetaminophen) can reduce the pain of social 
rejection (DeWall et al., 2010). 
The current work seeks to determine whether Botox may represent another way to 
reduce the pain of social rejection. If the facial feedback hypothesis is correct, then Botox 
may dull the pain of rejection by altering the brain’s perception of the associated 
emotional distress. An exploratory aim includes a glimpse into the timing and role of 
cognition in the underlying process of social emotion. Specifically, Botox should reduce 
the emotional consequences of rejection, but previous work in the facial feedback 
literature suggests that it should not influence cognitive perceptions of the rejection 
experience (e.g., Strack et al., 1988).   
Overview of Current Research  
This investigation tested four study objectives. The first was to show that 
injection of botulinum toxin (Botox) to the corrugator supercilii muscle used in anger, 
compared to a placebo injection of saline to the same location, can reduce the impact of 
social rejection on the four basic needs that it commonly threatens, as measured by the 
Need Threat Scale, that include self-reported mood, self-esteem, control, and meaningful 
existence. The second was to demonstrate that Botox (vs. saline) will buffer aggression, 
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using a computerized competitive reaction-time task, in response to social rejection. 
Third, this investigation intended to demonstrate that Need Threat (emotional distress, as 
measured by collapsing across the 4 aspects of Need Threat) mediated the relationship 
between Botox (vs. saline) and aggression. Fourth, an exploratory aim examined the role 
of cognition by investigating whether Botox (vs. saline) influenced cognitive appraisals 
of acceptance and rejection.  
This investigation used a double-blind, two-condition between-subjects design. 
Half of the participants were randomly assigned to receive an injection of Botox, whereas 
the other half of the participants were randomly assigned to receive an injection of saline 
(placebo). 
(Copyright@VickiSharif 2013) 
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Chapter 2 
Method 
Participants 
 Participants included 16 Botox-naive adults aged 35-65 that were seeking Botox 
for cosmetic purposes at UK Healthcare. No racial or ethnic groups were excluded. 
Proposed enrollment dates are November 15, 2012 to November 15, 2013. Participants 
were randomly assigned to the Botox or placebo condition. 
Measures 
Demographic Variables. For descriptive purposes, participants were asked to 
provide their age, gender, race, weight and height. 
Need Threat Scale. Threatened needs were assessed on a 7-point Likert scale 
from 1 (do not agree) to 7 (agree). Higher scores on the Need Threat Scale correspond 
with less distress. This is a 20-item questionnaire intended to assess social distress due to 
social rejection (van Beest & Williams, 2006). The four needs that are threatened during 
social rejection and measured by this scale include belongingness, control, self-esteem 
and meaningful existence (see Appendix A).  
Positive and Negative Affect Schedule (PANAS). Positive and negative affect 
were measured using 20 items from the PANAS (Watson, Clark & Tellegen, 
1988).  Completion of the PANAS requires participants to rate, on a scale of 1 to 5 
(where 1 is very slightly or not at all, and 5 is extremely), the extent to which they are 
experiencing a given affective state at the present moment (e.g., afraid, distressed, 
determined, proud, interested, irritable). In a sample of undergraduates, positive and 
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negative affect scales demonstrated acceptable internal consistency. The PANAS has 
convergent validity with other mood measures (Watson, Clark, & Tellegen, 1988).  In the 
present study, the PANAS was administered to measure the effects of the experimental 
conditions on affect and rule out any possibility that changes in affect are responsible for 
results (see Appendix B). 
Materials and Procedures 
Participants arrived for Part 1 of the three-part study at the University of 
Kentucky Clinic: Ear, Nose, and Throat division and completed a consent form and 
authorization/assignments forms. The physician of record completed a full, documented 
medical exam including a pregnancy test. All participants qualified to continue after 
passing the health screening. After obtaining a signed Informed Consent, reviewing 
Botox Injection instructions, and collecting general demographic information, the facial 
plastic surgeon took “before” photographs and proceeded to administer either Botox or 
0.9% saline solution injections to the glabella utilizing the following methods and 
techniques: With a 1 cc syringe, the facial plastic surgeon injected 1 to 3 units of either 
Botox or saline via a 30 gauge needle to 3 to 5 sites spaced 1 cm apart on each side of the 
midline in the glabellar region. By random assignment, half of the participants received 
an injection of Botox, whereas the other half of the participants received an injection of 
placebo (i.e., saline). Following the completion of the injections, the participants were 
instructed to comply with the post-injection directions and to schedule a follow-up exam 
in 10 to 14 days. The participants were scheduled for an appointment for Part 2 of the 
study. 
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For Part 2, participants returned to the clinic. They first scheduled a time to return 
for Part 3 of the study. Next, they were escorted to an examination room, where they 
underwent a follow-up evaluation to determine the effectiveness of the injection 
manipulation. Upon follow-up examination(s), the facial plastic surgeon assessed and 
documented the effect on muscle paralysis via visual assessment to verify the presence or 
lack of vertical skin dimpling with attempted contraction of the corrugator supercilii 
muscle. The clinician then took the “after” photographs. Note that none of the 
participants that received the Botox manipulation required further injections.  
Next, participants completed two rounds of a virtual ball-tossing task against two 
ostensible other participants in the study, which is the social rejection manipulation. The 
two-part virtual ball-tossing game (‘Cyberball’; Williams et al., 2000) was introduced to 
participants as a computer task with two same-sex partners (in another room at the 
University of Kentucky Clinic: Ear, Nose, and Throat division) in which the goal was to 
practice mentally visualizing an event that is happening in a virtual environment. In 
reality, participants were playing with a preset computer program. Participants played 
one round of the virtual ball-tossing game, in which they were socially included for the 
entire duration of the game, receiving an equal third of the tosses. After completing the 
first round, participants completed a set of questionnaires designed to assess their feelings 
of self-esteem, mood, meaningful existence, and control during the game (See Appendix 
A and B: Need Threat scale and Positive and Negative Affect Scale or PANAS; 
attached). In the second round, participants played another round of the virtual ball-
tossing game, in which they were socially excluded after receiving the ball three times, at 
which point the other players stopped throwing the ball to them. Exclusion always occurs 
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second in the order to prevent concerns over being potentially excluded from 
contaminating the inclusion round, which would occur if we counterbalanced the order of 
the two conditions (e.g., Eisenberger et al., 2003; DeWall et al., 2010).  After completing 
the second round, participants completed the Need Threat scale and PANAS again.  
Once the second round concluded, participants completed a competitive reaction-
time task designed to measure aggressive behavior, a paradigm developed by Taylor 
(1967), in which each participant was told that they will be playing against one of their 
partners from Cyberball. In the competitive reaction-time task, participants attempt to 
press a button as fast as possible, and ostensibly, whichever player is slower receives an 
uncomfortable (but not harmful) noise blast. Each participant was permitted to set in 
advance the intensity of the noise (0 to 105 decibels) the partner would receive.  All noise 
levels were set so that, although the noise is unpleasant, no damage to the ear would 
occur. A PC computer controlled the events in the reaction time task and records the 
noise levels the participant sets for the “other person.” Finally, participants were 
informed that Part 2 of the study had ended. At this point, the experimenter informed 
participants whether they received Botox or saline during Part 1. If they received placebo 
during Part 1, then they received a dose of Botox at the end of the study. All participants 
were asked to return for a brief follow up with the clinician. At the end of Part 3, all 
participants were debriefed and dismissed. As an added precaution, all participants 
received a 30 day post-screening telephone call. This was a quick phone call to confirm 
that no adverse reactions or effects had occurred. (Copyright@VickiSharif 2013) 
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Chapter 3 
Results 
Descriptive Statistics 
 Means and standard deviations of primary study variables by condition can be 
found in Table 1.  
Hypothesis Tests 
First, I tested the hypothesis that Botox (vs. saline) injections to the corrugator 
supercilii would reduce need threat.  Condition was coded 0 for saline and 1 for Botox.  
Degree of reduction in need threat across all 4 types of need threat (averaged across 
types) was calculated by subtracting time 2 scores (after rejection) from time 1 scores 
(after acceptance), where higher change scores indicate a decrease in need threat.  In this 
first analysis, I regressed reduction in need threat on condition. I predicted that Botox, 
compared to placebo, would buffer need threat in response to social rejection (see Figure 
1, Path A).  Contrary to prediction, I did not find a statistically significant effect of 
condition on change in Need Threat (B = 13.50, t(15) = 1.35, p = .19).  A graph of mean 
levels of need threat after acceptance and after rejection in each condition can be found in 
Figure 2 and a graph of the change in need threat  by condition can be found  in Figure 3.  
While not statistically significant, notably, there was a medium effect size (d = .70) in the 
change in need threat such that a trend is evident in the opposite direction of the 
prediction. This trend indicates a greater increase in need threat in the Botox (vs. saline) 
condition. 
The second hypothesis was that Botox (vs. saline) injections to the corrugator 
supercilii would buffer aggression (as measured by the TAP) in response to social 
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rejection. The second analysis was regressing aggression (as measured by the TAP) on 
condition. I predicted that Botox (vs. saline) would result in lower levels of aggression 
(see Figure 1, Path C). Again, there was no statistically significant effect of condition on 
any of the three measures of aggression of the TAP (Total Aggression: B = .23, t(15) = 
.22, p = .82; Unprovoked Aggression: B = -.16, t(15) = -.17, p = .86; Extreme 
Aggression: B = -.62, t(15) = -.18, p = .85). See Figure 4 for a graph of aggression 
findings by condition.  
The third mediational hypothesis was that Botox (vs. saline) injections would 
buffer the effects of need threat following social rejection and therefore would result in 
lower levels of aggression. Since the link between condition and change in need threat 
was not significant, further tests of this hypothesis were not conducted.    
An exploratory hypothesis was to investigate if Botox (vs. saline) injections affect 
cognition. To test this, I used a self-report measure that asked each participant to estimate 
the number of times that they caught the ball in the acceptance and rejection conditions of 
the Cyberball game (Williams, Cheung, & Choi, 2000). I predicted that cognitive 
appraisal of acceptance and rejection would not differ by condition which would be 
revealed in two ways; first, the change in perceived rejection from the acceptance to the 
rejection sections of the experiment should not differ by condition and second, that all 
participants would accurately perceive rejection (i.e., percentage of time the ball was 
thrown to them) regardless of condition. 
To investigate the first question, I regressed change in cognitive appraisal on 
condition and did, in fact, find that there was no statistically significant difference 
between conditions where B = .12, t(15) = .03, p = .97. See Figure 5 for a graph of the 
  15 
 
mean change in each condition. This suggests that condition had no effect on the extent to 
which the rejection manipulation was perceived as more rejecting than the acceptance 
manipulation. 
To investigate the second question, I also conducted one-sample t-tests to evaluate 
the accuracy of each conditions’ (Botox vs. saline) assessments of receiving the ball in 
both the acceptance round (actually received it 33% of the time) and the rejection round 
(actually received it 7% of the time). The only group that correctly assessed how often 
they received the ball were the participants in the saline condition in the rejection round 
where t(7) = -.263, p = .80. The participants in the saline condition during the acceptance 
round did not accurately estimate getting the ball where t(7) = -2.56, p = .038 such that 
they underestimated how many tosses went to them. The participants in the Botox 
condition did not accurately access their receipt of the ball by underestimating in both the 
acceptance condition where t(7) = -2.53, p = .039 and the rejection condition where t(7) = 
-3.27, p= .01. In spite of part 1 of my analysis, these results seem to indicate that 
participants in the Botox condition did a poorer job of accurately appraising the receipt of 
the ball and that Botox does, in fact, affect cognition after rejection. 
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Table 1.   
Means and standard deviations of primary study variables by condition 
 
MEASURE Saline (N=8)     Botox (N=8) 
  M (SD) M (SD) 
Age 47.88 (11.24) 51.63 (8.48) 
Need Threat 1 96.13 (21.28) 103.00 (16.66) 
Need Threat 2 64.13 (23.04) 57.50 (15.46) 
Need Threat Accept Minus Reject 32.00 (18.33) 45.50 (21.47) 
Unprovoked Aggression .08 (1.79) -.08 (2.07) 
Extreme Aggression 3.75 (8.24) 2.50 (3.80) 
Total Aggression -.12 (2.17) .12 (1.86) 
Cognitive Appraisal (CA) 1 27.38 (6.23) 24.00 (10.00) 
Cognitive Appraisal (CA) 2 6.63 (4.03) 3.13 (3.36) 
 
Figure 1.  Hypothesized Mediational Model. 
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Figure 2. Mean levels of need threat after acceptance and after rejection by condition. 
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Figure 3. Mean difference scores (acceptance minus rejection) in need threat by 
condition 
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Figure 4. Aggression findings by condition. 
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Figure 5. Mean change in cognitive appraisal by condition. 
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Chapter 4 
Discussion 
I expected to find support for the hypothesis that Botox (vs. saline) injections 
buffer the pain of social rejection and therefore reduce the aggression that typically 
follows. In this pilot study, the data failed to support my hypotheses. I did not find 
statistically significant differences in threatened needs or aggression for the participants 
in the Botox (vs. saline) conditions.  Also contrary to prediction, it appears as though 
Botox affects cognition after rejection.  
An interesting aspect of this study was that, while not statistically significant (p = 
.19), there was a medium effect size (d = .70) in the change in need threat that indicated 
greater increase in need threat in the Botox (vs. saline) condition. This effect is the 
opposite of my prediction.  It appears that this pilot lacked adequate power to detect the 
effect. With 8 participants per condition, it is likely that a larger sample size would reveal 
a statistically significant effect for the observed change in need threat where participants 
experienced increase in need threat after receiving Botox (vs. saline). Notably, the 
cognitive appraisal manipulation seems to support this trend in the data indicating that 
Botox affects cognition. After rejection, the participants in the saline condition accurately 
assessed how many times they received the ball but the participants in the Botox 
condition did not. They perceived greater rejection as indicated by thinking that they 
received the ball less than reality. What follows are numerous potential explanations for 
the findings that Botox (vs. saline) seems to exacerbate the negative feelings of social 
rejection. 
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Previous work has suggested that Botox buffers felt emotions. Since this is the 
first investigation on social emotion, it is possible that conclusions about social emotion 
cannot be drawn from previous work. Perhaps social emotions, versus non-social, have 
additional and/or unique mechanisms associated with adaptive behavior to protect and 
process.  First, the observed opposite effect could result from unique processes that are 
engaged during an interaction with one or more persons. For example, facial expressions 
could take on the added role of providing a layer of protection much like a wince when 
punched in the face. A social emotional assault could trigger facial expressions in such a 
way that they protect us from experiencing emotional damage. If the ability to protect 
ourselves is muted, or buffered, then perhaps negative consequences cannot be properly 
processed. Second, another mechanism closely associated with facial expressions that 
serve as protection may be coping. Facial expressions may be an essential component of 
healthy coping mechanisms. If buffered then our ability to emotionally cope with 
negative social interactions, such as rejection, may suffer and lead to greater perceived 
distress. 
The nature and behavior of the pilot participants in this study also must be 
considered. Most of the participants were women (15 of the 16 participants) in their late 
40’s (mean age = 48) and primarily healthcare professionals working for the same 
employer and/or related; two participants were sisters and two were husband and wife. 
During the debriefing, many admitted that they talked with each other during the course 
of the experiment and made guesses about the purpose of the study. Some stated they 
knew if they had received Botox (vs. saline) and several stated they did not know. 
Several commented that during Cyberball they knew that they were not playing against 
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another player (the social rejection manipulation) and that they could tell that it was pre-
programmed. Some said the same thing about the aggression manipulation. Others said 
that they knew that we were not investigating Botox and mental visualization and were 
suspicious about both the social rejection manipulation and the aggression task. Finally, 
several of the participants stated that they put the same answers for many questions 
because they wanted to quickly get back to work. If the sample size were larger then 
perhaps participants that did not attend to the content or engage properly would 
presumably wash out in the randomizing process.  
Before the study, I hypothesized why we might see the predicted effect. 
Subsequent to the findings, I have examined possible explanations for data from this 
study that point to an opposite effect. Even with the limitations of this pilot study, the 
trend in the treatment effect such that Botox (vs. saline) increases need threat, coupled 
with the exploratory finding that Botox may affect cognition of rejection, are interesting 
results that warrant further investigation. 
Limitations and Future Directions 
One of the most significant limitations of this investigation was the lack of 
statistical power. Future directions include using a larger sample size. Second, external 
validity may have been an issue. Follow up investigations include aiming for greater 
participant diversity in age, occupation, socioeconomic status, and relative familiarity 
among participants. Finally, from the information gleaned during the debriefing, greater 
experimental control over participant communication is necessary. Incentivizing 
participants to pay greater attention to the tasks may also be beneficial.  
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In light of this pilot’s trend that reveals an effect in the opposite direction of the 
prediction, an exciting future direction includes the use of neuroimaging techniques to 
further understand the underlying mechanisms that may be different in social emotion 
versus non-social emotion. Previous work used MRI (Hennenlotter, 2009) to examine the 
neural pathways associated with facial expressions and the relative effects of Botox (vs. 
placebo) in non-social emotion.  Conducting the rejection and aggression tasks in an MRI 
scanner could provide greater insights into brain activation and neural pathways during 
social emotion versus those previously observed in non-social emotion. Neuroimaging 
may reveal neural signatures associated with adaptive mechanisms, like protection and 
coping, that are uniquely related to social emotion.  
 
Concluding Remarks 
This pilot did not support my original hypothesis. In fact, the data suggested a 
trend in the opposite direction indicating that Botox (vs. saline) increases, rather than 
buffers, feelings of distress associated with social rejection. Since the prevailing wisdom 
is that facial feedback drives and modulates affect, future work is needed to clarify the 
role of the presently held Facial Feedback Hypothesis in social emotion.  
(Copyright@VickiSharif 2013) 
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Appendix A 
Need Threat Scale 
Needs were assessed on 7-point scales ranging from 1 (do not agree) to 7 (agree). Questions ending with an 
“R” were re-coded. 
Belongingness 
  
1. I felt as one with the other players. 
  
2. I had the feeling that I belonged to the group during the game. 
  
3. I did not feel accepted by the other players. (R) 
  
4. During the game I felt connected with one of more other players. 
  
5. I felt like an outsider during the game. (R) 
  
Control 
  
1. I had the feeling that I could throw as often as I wanted to the other players. 
  
2. I felt in control over the game. 
  
3. I had the idea that I affected the course of the game. 
  
4. I had the feeling that I could influence the direction of the game. 
  
5. I had the feeling that the other players decided everything. (R) 
  
Self-Esteem 
 
1. Playing the game made me feel insecure. (R) 
2. I had the feeling that I failed during the game. (R) 
3. I had the idea that I had the same value as the other players. 
4. I was concerned about what the other players thought about me during the game. (R) 
5. I had the feeling that the other players did not like me. (R) 
Meaningful Existence 
1. During the game it felt as if my presence was not meaningful. (R) 
2. I think it was useless that I participated in the game. (R) 
3. I had the feeling that my presence during the game was important. 
4. I think that my participation in the game was useful. 
5. I believed that my contribution to the game did not matter. (R) 
 
  26 
 
Appendix B  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  27 
 
References 
Batson, C.D., Fultz, J., & Schoenrade, P.A. (1987) Distress and Empathy: Two 
Qualitatively Distinct Vicarious Emotions with Different Motivational 
Consequences. Journal of Personality, 55, 19-39. 
Baumeister, R.F. & Finkel, E.J. (2010) Advanced Social Psychology: The State of 
Science. New York, NY: Oxford Press. 
Baumeister, R.F. & Leary, M.R. (1995). The need to belong: Desire for interpersonal 
attachments as a fundamental human motivation. Psychological Bulletin, 117, 
497-529. 
Brown S.L. & Schwartz, G.E. (1980). Relationships between facial electromyography 
and subjective experience during affective imagery. Biological Psychology, 11, 
49-62. 
Carr, L., Iacoboni, M., Dubeau, M.C., Mazziotta, J.C. & Lenzi, G.L. (2003). Neural 
mechanisms of empathy in humans: a relay from neural systems for imitation to 
limbic areas. Proceedings of National Academy of Science, 100, 5497-5502. 
Cacioppo, J. T. & Hawkley, L. C. (2005). People thinking about people: The vicious 
cycle of being a social outcast in one’s own mind. In K.D. Williams, J.P. Forgas 
& W. von Hippel (Eds.), The social outcast: Ostracism, social exclusion, 
rejection and bullying (pp. 91-108). New York: Psychology Press. 
Dapretto, M., Davies, M.S., Pfeifer, J.H., Scott, A.A., Sigman, M., Bookheimer, S.Y. & 
Iacoboni, M. (2006). Understanding emotions in others: mirror neuron 
dysfunction in children with autism spectrum disorders. Nature Neuroscience, 9, 
28-30. 
Darwin, C. (1872). The expression of emotions in man and animals. London: John 
Murray. 
DeWall, C.N., MacDonald, G., Webster, G., Masten, C., Baumeister, R., Powell, C., 
Combs, D. & Eisenberger, N. (2010). Acetaminophen Reduces Social Pain: 
Behavioral and Neural Evidence. Psychological Science, 21, 931-937. 
Decety, J. (2010) The Neurodevelopment of Empathy in Humans. Developmental 
Neuroscience, 32, 257-267. 
Decety, J. & Jackson, P.L. (2006) A Social-Neuroscience Perspective on Empathy. 
Current Directions in Psychological Science, 15, 54-58. 
Duchenne, G.B. (1867). The Pathology of Paralysis with Muscular Degeneration 
(Paralysie Myosclerotique), or Paralysis with Apparent Hypertrophy. British 
Medical Journal, 2, 541-2. 
Eisenberger, N. I., Lieberman, M. D., & Williams, K. D. (2003). Does rejection hurt? An 
FMRI study of social exclusion. Science, 302, 290-2. 
Eisenberg, N. & Spinrad, T. L. (2004). Emotion-Related Regulation: Sharpening the 
Definition. Child Development, 75, 334-339. 
Ekman, P., Levenson, R.W. & Friesen, W.V. (1983). Autonomic nervous system activity 
distinguishes among emotions. Science, 221, 1208-1210. 
Ekman, P. (1989). The argument and evidence about universals in facial expressions of 
emotion. In H. Wagner & A. Manstead (Eds.), Handbook of psychophysiology: 
The biological psychology of the emotions and social processes (pp. 143-164). 
New York: Wiley. 
  28 
 
Finzi, E. & Wasserman, E. (2006). Treatment of depression with botulinum toxin A: A 
case series. Dermatologic Surgery, 32, 645-650.  
Gerber, J. & Wheeler, L. (2009). Rejoinder to Baumeister, DeWall, and Vohs 
(2009). Perspectives on Psychological Science, 4, 494-495. 
Havas, D. A., Glenberg, A. M., Davidson, R. J., Gutowski, K. A. & Lucarelli, M. J. 
(2010). Cosmetic use of botulinum toxin-a affects processing of emotional 
language. Psychological Science, 21, 895-900. 
Hayes, A.F. (in press). An introduction to mediation, moderation, and conditional process 
analysis: A regression-based approach. New York: Guilford Press. 
Hennenlotter, A., Dresel, C., Castrop, F., Ceballos, B. A. O., Wohlschlèager, A. M. & 
Haslinger, B. (2009). The Link between Facial Feedback and Neural Activity 
within Central Circuitries of Emotion-New Insights from Botulinum Toxin-
Induced Denervation of Frown Muscles. Cerebral Cortex, 19, 537-542. 
Izard, C.E. (1977). Human emotions. New York: Plenum Press. 
Jancke, L. (1996). Facial EMG in an anger-provoking situation: individual differences in 
directing anger outwards or inwards. International Journal of Psychophysiology, 
23, 207-214. 
Kross, E., Berman, M. G., Mischel, W., Smith, E. E. & Wager, T. D. (2011). Social 
rejection shares somatosensory representations with physical pain. PNAS: 
Proceedings of the National Academy of Sciences of the United States of 
America, 108, 6270-6275. 
Laird, J.D. (1974). Self-attribution of emotion: The effects of expressive behavior on the 
quality of emotional experience. Journal of Personality and Social Psychology, 
29, 475-486. 
Lamm, C., Batson, C.D. & Decety, J. (2007) The Neural Substrate of Human Empathy: 
Effects of Perspective-taking and Cognitive Appraisal. Journal of Cognitive 
Neuroscience, 19, 42-58. 
LeDoux, J.E. (2000). Emotion circuits in the brain. Annual Review of Neuroscience, 23, 
155-184. 
Lee, T.W., Josephs, O., Dolan, R.J., Critchley, H.D. (2006). Imitating expressions: 
emotion-specific neural substrates in facial mimicry. Social Cognitive and 
Affective Neuroscience, 1, 122-135. 
Lynch, J.J. (1979). The broken heart: The medical consequences of loneliness. New 
York: Basic Books. 
Oberman, L. M. & Ramachandran, V. S. (2007). The Simulating Social Mind: The               
Role of the Mirror Neuron System and Simulation in the Social and 
Communicative Deficits of Autism Spectrum Disorders. Psychological 
Bulletin, 133, 2. 
Schwartz, G. E., Fair, P. L., Salt, P., Mandel, M. R. & Klerman, G. L. (1976). Facial 
muscle patterning to affective imagery in depressed and nondepressed subjects. 
Science, 192, 489-91. 
Snyder, P. (2010). Charles Darwin's emotional expression "experiment" and his 
contribution to modern neuropharmacology. Journal of the History of the 
Neurosciences, 19(2), 158-170. 
Soussignan, R. (2002). Duchenne smile, emotional experience, and autonomic reactivity: 
a test of the facial feedback hypothesis. Emotion, 2, 52-74. 
  29 
 
Strack, F., Martin, L. L. & Schwarz, N. (1988). Priming and communication: Social 
determinants of information use in judgments of life satisfaction. European 
Journal of Social Psychology, 18, 5. 
Taylor, S. (1967). Aggressive behavior and physiological arousal as a function of 
provocation and the tendency to inhibit aggression. Journal of Personality, 35, 13.  
Tomkins, S.S. (1962). Affect, imagery and consciousness. New York: Springer 
Publishing. 
Tomkins, S.S. (1979). Script theory: Differential magnification of affects. In H.E. Howe, 
Jr., & R.A. Dienstbier (Eds.) Nebraska Symposium on Montivation (Vol. 26, pp. 
201-236). Lincoln: University of Nebraska Press. 
Tourangeau, R. & Ellsworth, P. C. (1979). The role of facial response in the experience of 
emotion. Journal of Personality and Social Psychology, 37, 1519-31. 
Twenge, J.M., Baumeister, R.R., Tice, D.M. & Stucke, T. S. (2001). If you can’t join 
them, beat them: Effects of social exclusion on aggressive behavior. Journal of 
Personality and Social Psychology, 81, 1058-1069. 
Van Beest, I. & Williams, K.D. (2006). When inclusion costs and ostracisim pays, 
ostracism still hurts. Journal of personality and Social Psychology, 91, 918-928. 
Watson, D., Clark, L.A. & Tellegan, A. (1988). Development and validtion of brief 
measures of positive and negative affect: The PANAS scales. Journal of Personality 
and Social Psychology, 54, 1063-1070. 
Wild, B., Erb, M., Eyb, M., Bartels, M. & Grodd, W. (2003). Why are smiles contagious? 
An fMRI study of the interaction between perception of facial affect and facial 
movements. Psychiatry Research, 123, 17-36. 
Williams, K. D., Cheung, C. K. T., & Choi, W. (2000). Cyber Ostracism: Effects of being 
ignored over the Internet. Journal of Personality and Social Psychology, 79, 748-
762. 
Williams, K. D. & Jarvis, B. (2006). Cyberball: A program for use in research on 
interpersonal ostracism and acceptance. Behavior Research Methods, 38, 174-
180. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
	  	   31	  
VITA 
 
Vicki Sharif 
 
Degrees Awarded 
 
University of South Carolina, M.B.A., 1994 
 
Scholastic Honors 
 
Inducted into Business and Economics Honor Societies, 1994 
Beta Gamma Sigma  
Omicron Delta Epsilon 
 
Publications 
 
DeWall, C.N., Gilman, R., Sharif, V., Carboni, I., & Rice, K.G. (2012) Left out, 
sluggardly, and blue: Low self-control mediates the relationship between 
ostracism and depression. Personality and Individual Differences, 53(7), 832-
837. 
 
 
 
 	  
